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(t)x(t) + F[t,x(t)],
with A and F T-periodic in t, we prove the existence of a nonconstant periodic solution. Our hypotheses require m to be odd, and require F to have different growth behavior for |i| small and |i| large (often the case in applications). The idea is to guarantee that the topological degree associated with the system has different values on two distinct neighborhoods of the origin.
We prove the existence of a nonconstant T-periodic solution to a time-dependent differential inclusion of the form (1) x G A(t)x(t) + F[t,x(t)] a.e. in [0,T], T > 0 given.
We assume the following: The second value can be evaluated using the so-called Leray-Schauder formula (see Lloyd [5] for a useful survey on the applications of the topological degree). i -1,. .., k{t), kit) < k, then it is easy to see that these points have no effect on i(t, x), s{t, x). That is, the multifunction is irrelevant. Thus the multifunction allows us to handle discontinuities with minimal fuss. REMARK 2. Note that our theorem remains true, with essentially the same proof, if (H3) is replaced by (H3') f limsup4nf^<0
Jo \x\-> oo \x\ and there exists r > 0 such that i{t, x) > 0 for all 0 < |x| < r a.e. in [0,T]. REMARK 3. Topological methods similar to those used in this paper were used by the second author to treat control problems under various boundary conditions [2, 6, 7] . The idea of using homotopy to move from one completely continuous functional equation with obvious solution to another goes back (at least) to Krasnosel'skii's work in the 1950's and 1960's (see [3] ), that is, the idea is to guarantee that the degree has different values on two neighborhoods of the system. with /0 |Ai(r)|di < /0 aiit)dt. We compute for |x| > n, i{t,x) = xtrA(i)x + oi(t)[|x|2 -|x|], while for 0 < |x| < p, s{t,x) = xtrA(t)x + |a2(t)||x|3. It is easy to see that our theorem applies. EXAMPLE 2. Consider the system x G A(t)x + F(x),xG R2n_1,n € A,
In one dimension this is a standard "two constant values with a jump at the origin" system. Suppose the eigenvalues A¿(í) of A{t) are distinct and satisfy Ai(r) < A2(i) < •■• < A2n_i(i) for a.a. t G [0,T]. If fQTXi{t)dt > 0 then our theorem applies. In fact (HI) and (H2) clearly hold and by computation we obtain s(t, x) = i(t, x) = xtrA(t)x -|x|, x t¿ 0, so it is easy to see that (H3) holds. EXAMPLE 3. The theorem fails if m is even. The following elegant and simple counterexample was provided by the referee. Consider the 2-dimensional system x' = -axcosw(x,y) + ay sin w(x,y), y' = -axsinw(x,y) -aycosw(x,y), with w{x, y) = 2 arctan(x2+2/2), a > 0 a real constant such that 27r/o ^ T/n for any natural number n. Notice that if p2{t) = x2it)+y2{t) < 1 then {d/dt){p2) < 0, while if p2{t) > 1, then {d/dt){p2) > 0. If p2{t) = 1, then x'(t) = ay(t), y'(t) = -ax(t), so (x, y) will give a periodic solution with period 27r/a. Clearly there do not exist nontrivial solutions of period T.
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